The enzyme acetohydroxy acid synthase (AHAsynthase, EC 4.1.3.18) catalyses the following reac tions: 2 pyruvate-----» a-acetolactate + C 0 2, and pyruvate + 2-oxobutyrate-----» a-acetohydroxybutyrate -I-C 0 2, thereby initiating the two parallel biosynthetic se quences leading to L-valine and L-isoleucine. The en zyme has been found in a variety of eu-and pro karyotic organisms including green plants, fungi and various bacteria, and purified from some sources [1] [2] [3] .
Interestingly, both plant and bacterial AHAsynthases are targets of some newly developed herbi cides of the imidazolinone (Arsenal) and the sulfonylurea-type (chlorsulfuron, sulfometuron methyl) [4, 5] . Since, in the enteric bacterium Salmonella typhimurium only one of the isoenzymes of AHAsynthase, namely the L-valine-insensitive one is inhibited by chlorsulfuron and sulfometuron methyl, inhibition of growth by these herbicides can only be achieved in the presence of L-valine as a feedbackinhibitor of the other isoenzyme(s) [6] . Thus, analy sis of growth retardation by these compounds, to- gether with enzyme inhibition experiments, can be very helpful in the study of the AHA-synthase iso enzyme pattern of an organism. In this communica tion we report on studies of AHA-synthase in the phototrophic prokaryote Rhodospirillum rubrum. According to our data, R. rubrum, unlike enteric bacteria, does not contain AHA-synthase iso enzymes with different sensitivities to herbicides.
As shown in Fig. 1 , the sulfonylurea herbicide sul fometuron methyl strongly inhibited growth of R. rubrum SI in photosynthetic batch culture. Impor tantly, the inhibition of growth occurred even in the absence of L-valine, a feedback inhibitor of AHAsynthase. L-valine enhanced only slightly the growth retardation by SM. Reversal of growth inhibition by L-isoleucine plus L-valine (see Fig. 1 ) suggested that the herbicide interfers with branched chain amino acid biosynthesis. Isoleucine alone did not reverse growth inhibition by SM. Similar results were obtained with chlorsulfuron (data not shown).
Interestingly, SM-inhibited R. rubrum SI cultures recovered from growth retardation after about 35 h. Since spontaneous gene mutations which alter sensi tive AHA-isoenzymes to resistant forms are readily obtained in enteric bacteria [6] , recovery from SMinhibition in R. rubrum SI cultures could be due to selection of resistance mutants. In order to test this possibility, samples of "recovered" cultures were in oculated in fresh media supplemented with the herbi cide, and bacterial growth was followed. Significant ly, also in such cultures growth was initially inhibited by SM. We conclude, therefore, that recovery from growth inhibition is not due to selection of mutants with altered AHA-synthase properties, but related to secondary metabolic events occurring as a conse quence of AHA-synthase inhibition (for example The bacteria were grown in 13 ml-screw cap tubes containing (NH4)2S 0 4-malate-medium [8] . in a light cabinet (30 ± 2 °C; tungsten lamps). Bacterial growth was monitored bv directly measuring the increase in OD 690 in the tubes. Stock solutions of the herbicides were prepared in dimethylsulfoxid. The sol vent, up to the concentration used in the experiment (0.2 ml per 13 ml culture) had no effect on growth.
accumulation of 2-oxobutyrate and possible inter ference with aspartate formation [7] ).
In vitro inhibition profiles of AHA-synthase from R. rubrum SI obtained with the herbicides sulfometu ron methyl, chlorsulfuron. Arsenal, and the feedback-inhibitors L-valine and L-isoleucine are de picted in Fig. 2 supplemented with 10 mM Na-pyruvate, 1 mM MgCl2, 0.5 mM dithiothreitol, 0.1 mM thiamine pyrophosphate, 10 piM FAD and 20% (w/v) glycerol) were ruptured by ultrasonic treatm ent and the resulting homogenates were centrifuged at 22,000 x g to remove unbroken cells. AHA-synthase-activity was assayed at 30 °C in reaction mixtures containing 20 mM K-phosphate, pH 7.2, 200 ^g TPP, 20 mM Na-pyruvate in a total volume of 1 ml. The reaction was stopped by the addition of 0.1 ml of 50% trichloroacetic acid, the mixture was heated at 60 °C for 15 min to convert a-acetolactate to acetoin. which was determined by the method of Westerfield [9] . Stock solutions of the herbicides were prepared in ethanol or acetone and control activities without inhibitor were corrected for enzyme inhibition by the solvent. Specific activities of uninhibited controls were in the range of 10 munits/mg protein (1 unit is the enzyme activity catalyzing the production of 1 pimol a-acetolactate per min).
(1 [J.M range) of SM and CS. This finding, together with the fact that SM and, to a lesser extent CS (not shown in Fig. 1 ), inhibit growth in the absence of L-valine, suggests that R. rubrum SI, contrary to enteric bacteria, does not contain AHA-synthase iso enzymes with different sensitivities to sulfonylurea herbicides and/or L-valine.
